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(54) ELECTROLUMINESCENCE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an El display 
device which makes it possible to obtain a stable display 
by preventing the shorting of cathodes with anodes in 
consequence of the disconnection of light emitting element 
layers by the thickness of the anodes and preventing the 
light from the light emitting element layers from arriving at 
TFTs (thin-film transistors). 

SOLUTION: This display device consists of the EL 
element consisting of the anode 61 and the cathode 63 and 
the light emitting element layer 62 held between both 
electrodes and the TFT formed by connecting the anodes 
61 and the source electrodes 18. The circumference of the 
anode 61 and the entire surface of the TFT are covered by 
a planarization insulating film 17 colored to black. The 
exposed anode 61 is partly connected to the light emitting 
element layer. The shorting to the cathode 63 by the 
disconnection of the light emitting element layer 62 
occurring in the thickness of the anode 61 and the 
infiltrating of the emitted light from the light emitting 

element layer 62 by reflection at the cathode 63 may, therefore, be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 41 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] . 
[Claim 1] The electroluminescence display characterized by to be the electroluminescence display 
equipped with the thin film transistor equipped with the active layer which consists of non-single 
crystal semiconductor film on the substrate, and the electroluminescent element which has the 
transparent electrode, the light emitting device layer, and the cathode connected to the source 
electrode of this thin film transistor, to cover the whole substrate surface in a coloring flattening 
insulator layer so that some of said transparent electrodes may be exposed, to contact said light 
• emitting device layer in the outcrop of said transparent electrode, and to be formed the cathode 
which consists of a metal on this light emitting device layer. 

[Claim 2] Said transparent electrode is a electroluminescence display according to claim 1 
characterized by forming in the upper layer of said source electrode through an insulator •layer. 
[Claim 3] Said coloring flattening insulator layer is a electroluminescence display according to claim 
1 or 2 characterized by being colored black. 

[Translation done.] 
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♦NOTICES* 

JPO and MCIPI are not responsible for any 
damages caused by the use. of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 

[0001] ^ 
[Field of the Invention] This invention relates to the electroluminescence display equipped with the 
electroluminescent element and the thin film transistor on the substrate. 
[0002] 

[Description of the Prior Art] In recent years, researches and developments of the 
electroluminescence display equipped with the thin film transistor ("TFT" is called below Thin Film 
Tr ansistor:.) as a switching element which it is observed [ switching element ] as an indicating 
equipment which the electroluminescence display using an electroluminescence ("EL" is called 
below Electro Luminescence:.) component replaces with CRT or LCD, for example, makes the EL 
element drive are also furthered. 

[0003] The top view of the conventional electroluminescence display is shown in drawing 4 , and the 
sectional view which met drawing 5 at the B-B line in drawing 4 is shown. 

[0004] As shown in drawing 4 , it has TFT near the intersection of the gate signal line 51 equipped 
with the gate electrode 1 1 , and the drain signal line 52. The drain of TFT is connected to the drain 
signal line 52, and the gate is connected to the gate signal line 5 1 , and the source is further connected 
to the anode plate 61 of an EL element. 

[0005] As shown in drawin g 5 , on the substrates 10, such as a substrate which has the substrate or 
conductivity which consists of glass, synthetic resin, etc., or a semi-conductor substrate, the display 
pixel 1 carries out laminating formation, and changes TFT and an organic EL device at order 
However in using the substrate and semi-conductor substrate which have conductivity as substrates 
10, insulator layers, such as Si02 and SiN, were formed upwards on these substrates 10, and it forms 

TFT. . 
[0006] First the gate electrode 1 1 which consists of refractory metals, such as chromium (Cr), is 
formed on the insulating substrate 10, and the active layer 13 which consists of gate dielectric film 
12andp-Si film is formed in order on it. 

[0007] The stopper insulator layer 14 on channel 13c is used as a mask at the both sides ot channe 
1 3c of the gate electrode 1 1 upper part, and this channel 13c, the both sides of the gate electrode 1 1 
are further covered in a resist, ion doping is carried out and source 13s [ of a high concentration 
field ] and drain 13d is prepared [ ion doping is carried out to that active layer 13, and ] in a low 
concentration field and its outside on both sides of the gate electrode 1 1 at it, That is, it is the so- 
called LDD (Lightly Doped Drain) structure. 

[0008] And the interlayer insulation film 15 by which the laminating was carried out to the order ot 
Si02 film an SiN film, and Si02 film is formed the whole surface on gate dielectric film 12, an 
active layer 13, and the stopper insulator layer 14, the contact hole prepared corresponding to drain 
1 3d is filled up with metals, such as aluminum, and the drain electrode 16 is formed in it. 
Furthermore, the flattening insulator layer 17 which consists of organic resin and makes a front face 
flat is formed in the whole surface. And a contact hole is formed in the location corresponding to 
source 1 3s of that flattening insulator layer 1 7, and the anode plate 6 1 of an EL element which 
served as the source electrode 18 which consists of ITO (Indium Tin Oxide) which contacted source 
13s through this contact hole is formed on the flattening insulator layer 17. 
[0009] And EL element 60 is formed on this anode plate 61. 
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[0010] The anode plate 61 which an organic EL device 60 is general structure, and consists of 
transparent electrodes, such as ITO (Indium Thin Oxide), the 1st hole transportation layer which 
consists of MTDATA (4 and 4-bis(3-methylphenylphenylamino) biphenyl), The 2nd hole 
transportation layer which consists of TPD (4, 4, and 4-tris(3-methylphenylphenylamino) 
triphenylanine), The Quinacridone (Quinacridone) derivative It is the structure where laminating 
formation of the light emitting device layer 62 which consists of an electronic transportation layer 
which consists of the luminous layer which consists of included Bebq2 (10-[benzoh] quinolinol- 
beryllium complex), and Bebq2, and the cathode 63 which consists of a magnesium indium, alloy 
was carried out in this sequence: . 
1001 1] Moreover the hole poured in from the anode plate and the electron poured in from cathode 
recombine an organic EL device 60 inside a luminous layer, it excites the organic molecule which 
forms a luminous layer, and an exciton produces it. Light is emitted from a lummous layer in the 
process in which this exciton carries out radiation deactivation, and from a transparent anode plate, 
this light is emitted to the exterior through a transparence insulating substrate, and emits light. 

rp?dblem(s) to be Solved by the Invention] In case EL element 60 is formed in this way, generally 
the thickness the light emitting device layer 62 formed on an anode plate 61 However, since [ about 
2000A or less and since it is very thin ], With a level difference with the flattening insulator layer 17 
of the edge of an anode plate 61, and the irregularity of TFT, for example, the thickness of aluminum 
wiring coverage worsens, the light emitting device layer 62 is disconnected, and it sets in the open- 
circuit'part. When the cathode 63 established in the upper layer will connect with an anode plate 61 
too hasUly and became so, this display pixel had the fault of becoming a display -defect 
,00131 Moreover, since the part reached TFT as the arrow head of drawing 5 shows the light which 
emits ight from a light emitting device layer had the fault that the TFT property and display which 
rh^ feSe current of TFT increased by the light, and were stabilized could not be obtained. 
^SlS^StS aims at offering EL display which can obtain 

t>v can-vine out so that the light from a light emitting device layer might not reach TFT while it 
5^SS?IE is Accomplished in view of the above-mentioned conventional fault originate in an 
open SSof the light emitting device layer by the thickness of an anode plate, and cathode 
connects with an anode plate too hastily. 

IMeans for Solving the Problem] EL indicating equipment of this invention is a electrolumiaesoenoe 
Zllay equipped with the thin film transistor equipped with the act.ve layer which consists of non- 
-stote xrysTstmiconductor film on the substrate, and the electroluminescent element which has the 
fransoS ^electTode the light emitting device layer, and the cathode which were connected to the 
Sffitti. thinfilm transistor, the whole substrate surface is covered in a coloring 
flattening insulator layer so that said some of transparent electrodes may be * x P°f * S ^ 
emitting device layer is contacted in the outcrop of said transparent electrode, and the cathode which 
consists of a metal is formed on this light emitting device layer 

^00 16] Moreover, said transparent electrode of above-mentioned EL display is formed m the upper 



layer of said source electrode through an insulator layer. A : cnXav 
[0017] Furthermore, said coloring flattening insulator layer of above-mentioned EL display is 
colored black. 

[Embodiment of the Invention] The electroluminescence display of this invention is explained 

TheTop view showing one pixel of EL display which equipped <gestalt_ of the 1st operation^ 
drawing 1 with the organic EL device of the gestalt of operation of this invention and TFT is shown, 
andX sec tional view which met draAvingJL at the A-A line in drawmgj is .shown. 
r00191 As shown in drawing 1 , TFT30 is formed near the intersection of the gate Signal line 51 and 
S^ffiS ^nfthe' source of TFT30 is connected to the anode plate 61 of an organic EL 

fo0201 As shown in drawing 2 , on the substrates 10, such as a substrate which has the substrate ^or 
conduidvirt ^ wlfeh coTSs'of glass, synthetic resin, etc., or a semi-conductor substrate, the display 
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pixel 1 carries out laminating formation, and changes TFT and an organic EL device at order. 
However, in using the substrate and semi-conductor substrate which have conductivity as substrates 
10, insulator layers, such as Si02 and SiN, were formed upwards on these substrates 10, and it forms 
TFT. 

[002 1] As shown in drawing 2 , the gate signal line 51 equipped with the gate electrode 1 1 and the 
gate electrode 1 1 which consist of refractory metals, such as chromium (Cr) and molybdenum (Mo), 
is formed on the insulating substrate 10 which consists of quartz glass, alkali free glass, etc. 
[0022] And the active layer 13 which consists of gate dielectric film 12 and p-Si film is formed in 
order. 

[0023] The stopper insulator layer 14 on channel 13c is used as a mask at the both sides of channel 
13c of the gate electrode 1 1 upper part, and this channel 1 3c, the both sides of the gate electrode 1 1 
are further covered in a resist, ion doping is carried out and source 13s [ of a high concentration 
field ] and drain 13d is prepared [ ion doping is carried out to that active layer 13, and ] in a low 
concentration field and its outside on both sides of the gate electrode 1 1 at it. That is, it is the so- 
called LDD structure. And the interlayer insulation film 15 by which the laminating was carried out 
to the order of Si02 film, an SiN film, and Si02 film is formed the whole surface on gate dielectric 
film 12, an active layer 13, and the stopper insulator layer 14. 

[0024] The anode plate 61 which is a transparent electrode which consists of transparent conductive 
ingredients, such as ITO, is formed on this interlayer insulation film 15. And the contact hole 
prepared corresponding to drain 13d and source 13s is filled up with metals, such as aluminum, and 
the drain electrode 16 and the source electrode 18 are formed in it. At this time, the source electrode 
18 is in contact with the anode plate 61 which is a transparent electrode. 

[0025] And the flattening insulator layer 17 which consists of resin and makes a front face flat so 
that the whole surface of these anode plates 61, the source electrode 18, the drain electrode 16, and 
an interlayer insulation film 15 may be covered is formed. 

[0026] At this time, the flattening insulator layer 1 7 is colored rather than is transparent. For 
example, it can form by applying resin, such as a color resist. Moreover, although the color to color 
should just be a color which can interrupt the light which emits light, it is preferably black. By 
supposing that it is black, the light which the light which emitted light from the light emitting device 
layer 62 progresses and reflects toward the cathode 63 which consists of a metal is absorbable. For 
example, in the case of high definition EL display, the adjoining display pixel will approach very 
much, but it can prevent that the light from the light emitting device layer of the display pixel which 
adjoins even in such a case turns as the reflected light from cathode. 

[0027] The coloring to a flattening insulator layer can realize coloring by mixing and applying a 
black pigment to the resist which is resin which has viscosity. 

[0028] That is, openings which are the contact holes of the flattening insulator layer 1 7 are white 
parts other than the slash section in drawing 1 . The flattening insulator layer 17 is made a little 
larger than the opening, and ah anode plate 6 1 and the flattening insulator layer 1 7 are configurations 
superimposed in the periphery of an anode plate 61. 

[0029] Thus, since the light which emits light from the light emitting device layer 62 does not reach 
TFT as by preparing all over the periphery of the anode plate which is a transparent electrode about 
the colored flattening insulator layer 17, and TFT being included shows to drawing 2 , it can prevent 
that the leakage current of TFT increases. Moreover, the short circuit of the cathode 63 and the 
anode plate 61 resulting from an open circuit of the light emitting device layer 62 by the thickness of 
the transparent electrode 61 which is an anode plate of an EL element can be prevented. 
[0030] Moreover, the organic EL device 60 The anode plate 61 which consists of transparent 
electrodes, such as ITO (Indium Thin Oxide) formed in the lower layer of the flattening insulator 
layer 17, the 1st hole transportation layer which consists of MTDATA (4 and 4-bis(3- 
methylphenylphenylamino) biphenyl), The 2nd hole transportation layer which consists of TPD (4, 
4, and 4-tris(3-methylphenylphenylamino) triphenylanine), The contact hole which consisted of an 
electronic transportation layer which consists of the luminous layer which consists of Bebq2 (10- 
[benzoh] quinolinol-beryllium complex) containing the Quinacridone (Q uinacridone) derivative, 
and Bebq2, and was established in the flattening insulator layer 17 is minded. It is the structure 
where laminating formation of the light emitting device layer 62 connected to an anode plate 61 and 
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the cathode 63 which consists of a magnesium indium alloy was carried out in this sequence. 
[0031] Moreover, the hole poured in from the anode plate and the electron poured in from cathode 
recombine an organic EL device inside a luminous layer, it excites the organic molecule which forms 
a luminous layer, and an exciton produces it. Light is emitted from a luminous layer in the process in 
which this exciton carries out radiation deactivation, and from a transparent anode plate, this light is 
emitted to the exterior through a transparence insulating substrate, and emits light. In the case of this 
operation gestalt, outgoing radiation of the luminescence light of an EL element is carried out to 
down [ of a drawing ]. 

[0032] As mentioned above, since the flattening insulator layer colored all over the periphery of a 
transparent electrode being included is prepared, control of the leakage current of TFT by the light 
from a light emitting device layer, improvement in-the coverage by the thickness of a transparent 
electrode, and prevention of a surroundings lump of the reflected light by cathode are possible. 
The sectional view of EL display which is the gestalt of operation of the 2nd of this invention is 
shown in <gestalt of the 2nd operation> drawing 3 . In addition, this sectional view meets the A-A 
line in drawing 1 . 

[0033] In this drawing, a different point from the gestalt of the 1st operation The contact hole 
established in the interlayer insulation film 17 is filled up with metals, such as aluminum. After 
forming the drain electrode 16 and the source electrode 18, the flattening insulator layer 17 which 
makes a front face flat is formed, it is the point of having formed the flattening insulator layer 19 
which formed the transparent electrode 61 Which establishes a contact hole in the flattening insulator 
layer 17 of the location corresponding to a source electrode, and consists of transparence electrical 
conducting materials, such as ITO, boiled and superimposed the periphery of a transparent electrode 
further, and was colored the whole surface. , 
[0034] That is the point of having formed the transparent electrode 61 in the different upper layer 
from the drain electrode 16 and the source electrode 18 through the flattening insulator layer 17 is a 
different point from the gestalt of the 1st operation. 

[0035] Also in the gestalt of this operation, like the gestalt of the 1st operation, since the light which 
emits light from the light emitting device layer 62 as the arrow head of drawing 3 shows does not 
reach TFT, it can prevent change of the TFT property by light, i.e., increase of leakage current. 
Moreover, the short circuit of the cathode 63 and the anode plate 6 1 resulting from an open circuit of 
the light emitting device layer 62 by the thickness of the transparent electrode 61 which is an anode 
plate of an EL element can be prevented. Moreover, like the gestalt of the 1st operation^ the color of 
the flattening insulator layer 17 to color can absorb the reflected light from cathode, and can prevent 
a surroundings lump of light. Black is desirable. Moreover, according to the gestalt of this operation, 
since a TFT top can also be made flat, it becomes possible to form a transparent electrode 61 also on 
TFT 

[0036] In addition, in the gestalt of each above-mentioned operation, although TFT explained the so- 
called bottom gate type of TFT which prepared the gate electrode in the bottom of an active layer, 
the so-called top gate mold TFT which has a gate electrode on an active layer is sufficient as it. 
Moreover, although the p-Si film was used as an active layer, a microcrystal silicone film or 
amorphous silicon may be used. 
100371 

[Effect of the Invention] While being able to prevent that the leakage current of TFT increases by the 
light from a light emitting device layer according to this invention, EL display by which turns to the 
display pixel by which the light from a light emitting device layer reflects and adjoins cathode, and 
incidence is not carried out to it can be obtained. 
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* NOTICES * 

,7PO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the electroluminescence display of this invention. 
[Drawing 2} It is the sectional view of the electroluminescence display of this invention. 
[Drawing 3] It is the sectional view of the electroluminescence display of this invention. 
[Drawing 4] It is the top view of the conventional electroluminescence display. 
[Drawing 5] It is the sectional view of the conventional electroluminescence display. 
[Description of Notations] 

I Display Pixel 

II 41 Gate 
13s Source 
13d Drain 
13c Channel 

17 Flattening Insulator Layer 

18 Flattening Insulator Layer 
30 1st TFT 

40 2nd TFT 

50 Drive Power Source 

60 Organic EL Device 

61 Anode Plate (Transparent Electrode) 

62 Light Emitting Device Layer 

63 Cathode 

67 Protection-from-Light Ingredient 
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